Summary : Between 1986 and 1989, 2,255 
INTRODUCTION
Rift Valley fever (RVF) was originally recognised as a disease of ruminants, particularly cattle and sheep (2) . All major epidemics of RVF have been traced to earlier epizootics in livestock, usually affecting small ruminants rather than other farm animals. Subsequent spread of the virus from animals to human populations usually occurs through animal handlers (2, 4, 9, 13, 17, 22) . The role of arthropod vectors in the spread of the virus was well established during the investigation of the first reported outbreak of the disease in the Rift Valley area of Kenya (2) . In addition, it is speculated that animal products such as fresh, chilled and frozen meat, milk and milk products, wool, bones, skin and hides are potential sources of the virus (23) . Virus was isolated from milk and manure of animals during the outbreak in Egypt (13) .
imported from South Africa (8) . Lee reported isolation of the virus from field populations of Culicoides (12) , while antibodies to RVFV have been demonstrated in sera of humans and animals in Nigeria (5, 6, 13, 20, 21) .
In another study, the authors conducted retrospective and prospective studies in different human populations in Nigeria (14) . For a better understanding of the epidemiology of RVFV infection, the present study focused on the animal population in different ecological zones of the country.
MATERIALS AND METHODS

Study locations and animal species
The study locations are shown in Figure 1 . The locations were selected using criteria enumerated earlier (14) . For the prospective studies, animals on four farms were used as sentinels. Three of the farms are located in or within 25 km of Ibadan, while the other is in Ile-Ife, 90 km east of Ibadan. All farms are situated within the rain forest zone of Nigeria (Table I and Fig. 1 ). 
Blood collection and processing
Blood samples were collected from nomadic and abattoir animals, as well as from animals on established ranches. A previous report by Kemp et al. indicates that many of the animals received at the Ibadan abattoir originated from the north-eastern and north-western areas of Nigeria (10) . This group of animals was included in the current study because of the widespread nature of their origin. For the prospective study, blood was collected on a monthly basis for eighteen months. With the exception of the abattoir animals, from which blood samples were collected during the slaughtering process, samples were collected by jugular venepuncture and processed as described for human blood (14) . Sera were separated and kept at -20°C until tested.
Serological tests
All sera collected were screened using the haemagglutination-inhibition (HI) test (1) . Positive samples were further tested by the plaque reduction neutralisation test (PRNT) for specificity of neutralising antibodies to RVFV.
The viras used for this test and the HI and PRNT methods have been described earlier (14) .
Statistical analysis
The proportion of positive sera in each group was calculated as a percentage and analysis of variance was used to compare the differences among observed groups. A value of P < 0.05 was considered to be significant.
RESULTS
Retrospective survey
A total of 259 of 2,255 animal sera (11.5%) tested for HI antibody to RVFV gave positive results (Table II) . The highest prevalence of RVFV antibodies was found in sheep (18.7%), whereas none of the pig sera tested showed the presence of antibodies to RVFV. The prevalence of RVFV antibodies found in the different vegetational zones was as follows: plateau area (18.4%); Sudan savannah (17.6%); Guinea savannah (10.9%); swamp forest (11.4%). There was low prevalence in the rain forest (4.7%) and derived savannah (4.0%) zones (Table III) . Analysis of the results from specific locations in the country showed a high prevalence of RVFV antibodies in sheep in Maiduguri (44.6%) and 40% in sheep in Kano. The lowest prevalence of antibodies was found in the derived savannah. Classification of animals into three age groups of less than one year, one to three years and over three years showed that more animals in the third group possessed RVFV antibodies (data not shown). However, there was no significant difference between the seropositivity rates among the different age groups (P > 0.05). 
Prospective survey
Seroconversion was demonstrated in 10 of the 210 animals selected for this study (4.8%). The animals originated from four flocks on two farms, namely: the University of Ibadan (cattle, sheep and goat flocks), and the Iwo Road dairy farm. The highest rate of seroconversion occurred at the University of Ibadan farm (Table I) .
DISCUSSION
Of the geographical zones where serum samples from ruminants were available, the highest immunity to RVFV in domestic animals was found in the plateau area, closely followed by the Sudan savannah. These areas are the main livestock-raising regions of Nigeria. It is also known that massive importation of domestic animals into the country occurs through Maiduguri (10). The highest prevalence (44.6%) was found in sheep sera from Maiduguri, followed by a prevalence of 40%, also in sheep sera, from Kano. Moreover, sheep and goat sera collected from Maiduguri had a higher prevalence of RVFV antibodies than from any other location in the country. The results of an RVFV antibody survey of trade animals support the theory of possible importation of RVFV-infected animals into Nigeria from other countries in Africa. A relatively high number of trade animals revealed the presence of RVFV antibody.
Previous reports by Fagbami et al. and Kemp et al. showed that many trade animals are imported from neighbouring West African countries (6, 10). The disease has recently been shown to be endemic in many countries in this sub-region, either by virus isolation or serology (17).
Among the domestic animal species tested, a higher percentage of sheep (18.7%), goats (10.4%) and cattle (10.2%) were positive when compared to horses (9.8%) and camels (3.3%). This finding is in agreement with observations that domestic ruminants probably play a more important role in the epidemiology of RVF than horses, camels and pigs (7, 12, 18, 23) . The detection of RVFV antibodies in horses and camels in this study also supports earlier evidence of the involvement of these species in the transmission cycle of RVFV (19) .
In most locations, RVFV antibodies were detected in animals aged both less than one year and over one year. This showed endemic presence of the virus in different parts of the country. The pattern of RVFV antibodies and high seroprevalence among domestic animals in some areas of Nigeria which were found in this study are similar to post-epizootic patterns reported in those African countries which have reported outbreaks of the disease (4, 11, 12, 16, 17, 18, 22) .
As in the human prospective study, seroconversions were demonstrated in sentinel animals in four flocks on two farms in Ibadan. This finding also confirms circulation of the virus during the period of this study. At the University of Ibadan farm, where seroconversion occurred in all the flocks studied, namely: cattle, sheep and goats, RVFV had been isolated previously from Culicoides and mosquitoes during routine virus surveillance (12) . The current finding indicates the probable continuous presence of the virus on the farm since at least 1970 (12) . The lack of reports of any outbreak may be due to poor surveillance or little awareness of RVF among livestock farmers and veterinarians in Nigeria. Records of the Department of Veterinary Pathology at the University of Ibadan showed evidence of regular cases of small ruminant mortality on the farm. In a retrospective survey of farm records from 1968 to 1977, Otesile et al.
reported high abortion rates as well as still-births and calf deaths on the farm (15) . During the period of this study, ten cases of abortion were recorded in the dairy unit of the farm. Five of the ten animals were pure German-brown, two were Germanbrown/white crosses, while the others were white Fulani cattle. Two of the ten cattle which aborted also seroconverted but no virus was isolated from the aborted foetuses, probably as a result of the long interval between the time of abortion and virological investigation. Mortality in the cattle unit of the Iwo Road farm could not be established during the period of study, because sick animals are usually culled after a short period of treatment if no satisfactory improvement is detected. At Iwo Road dairy farm, the only animal that seroconverted was a Holstein cow which seroconverted a month after abortion. In this case, the abortus was processed directly for virus isolation but yielded no virus in baby mice.
Seroconversion in sentinel animals on the two farms occurred during the wet season (August to October). This observation also supports previous reports that the virus is more active during the wet season than during the dry period. Furthermore, outbreaks recorded in the wet season tend to occur in places where the disease has occurred previously (3, 11, 16, 17 
